Trypanosoma brucei brucei traverses different biological barriers differently and may modify the host plasma membrane in the process.
Trypanosoma brucei are extracellular hemoflagellate protozoan parasites and one of the causative agents of a devastating zoonotic disease called African Trypanosomiasis. In humans, the disease is caused by Trypanosoma brucei rhodensiense and Trypanosoma brucei gambiense, which cross the blood brain barrier (BBB) causing neurological disorders which culminate in death if untreated. In some domestic animals and laboratory rodents, Trypanosoma brucei brucei causes a disease similar to that in humans. The mechanism by which Trypanosoma brucei brucei invade biological barriers including the BBB has not been fully elucidated. To further address this issue, Mardin Dardy Canine Kidney II (MDCKII) and Human dermal microvascular endothelial cell (HDMEC) monolayers were grown to confluence on transwell inserts to constitute in vitro biological barriers. MDCKII cells were chosen for their ability to form tight junctions similar to those formed by the BBB endothelial cells. Labeled trypanosomes were placed in the upper chamber of transwell inserts layered with confluent MDCKII/HDMEC monolayers and their ability to cross the monolayer over time evaluated. Our results show that only 0.5-1.25% of Trypanosoma brucei brucei were able to migrate across the monolayers after 3 h. By employing immune-staining and confocal microscopic analysis we observed that trypanosomes were located at the tight junctions and inside the cell in the MDCK II monolayers indicating that they crossed the monolayer using both the paracellular and transcellular routes. Our observations also showed that there seemed to be no obvious degradation of junction proteins Zonula Ocludens-1, Occludin and Ecadherin. In the HDMEC cell monolayer, our scanning electron microscopy data showed that Trypanosoma brucei brucei is able to modulate the plasma membrane to form invaginations similar to cuplike structures formed by Tlymphocytes. However these structures seemed to be independent of vascular adhesion molecules suggesting that they could be more like the membrane ruffles formed by certain intracellular bacteria during invasion. Taken together, our data reveal a mechanism by which Trypanosoma brucei brucei is able to cross different biological barriers including the BBB without causing any obvious damage.